Introduction: Tobacco use prevalence has been commonly estimated on a product by product basis and the extent of polytobacco use among current users of each tobacco product is not well understood. This study aimed to examine the prevalence, trends, and correlates of polytobacco use among current users of cigarettes, cigars, chewing tobacco, and snuff in US adults aged 18+.
INTRODUCTION
The pattern of tobacco use in the US is changing. While cigarette consumption continues to decline, the consumption of other tobacco products has increased recently. During 2000 During -2007 US cigarette sales declined by 18%, whereas large cigar sales increased by 37% and little cigar sales increased by 115%. 1 Sales of moist snuff products increased by 65.6 % between 2005 and 2011. 2 In addition, consuming two or more tobacco products -referred to as polytobacco use and also known as multiple tobacco product use, concurrent tobacco use, and concomitant tobacco use -has become increasingly common. [3] [4] [5] According to the 2012 National Survey on Drug Use and Health (NSDUH) data, 10.1% of young adults aged 18−25 and 3.7% of adults aged 26+ were current polytobacco users. 3 Cigarette smoking negatively affects nearly every organ of the body. 6 The use of other tobacco products is also associated with negative health effects. Cigar use is known to be associated with an increased risk of lung cancer, cancers of the lip and upper aerodigestive tract, and coronary heart disease. 7, 8 Smokeless tobacco (SLT) use has been linked to oral and pharyngeal cancers, bladder and pancreatic cancer, oral leukoplakia, periodontal disease, and hypercholesterolemia. [9] [10] [11] [12] Because different tobacco products have potentially different levels of addiction and toxicity, 6 polytobacco use may be associated with increased risks of nicotine dependence, 13 adverse health effects, 14 and healthcare utilization compared with exclusive use of a single tobacco product. To evaluate the potential effects of polytobacco use on population health and health-related economic burden, it is crucial to understand the pattern of poly-use and the demographic profile of poly-users.
The prevalence of tobacco use has been commonly estimated on a product by product basis in population-level surveillance studies, [15] [16] [17] [18] and the extent of polytobacco use among current users of each tobacco product, especially non-cigarette product, is not well understood. In the literature of polytobacco use among US adults, except few recent studies which examined lifetime polytobacco use, 4, [19] [20] [21] most studies examined current polytobacco use at either the population level or tobacco users' level. At the population level, some studies estimated the prevalence of current polytobacco use among special populations such as the Lumbee American Indians in North Carolina (4.8%), 22 Air Force recruits (1.3−3.3%), 5, 23 active duty military personnel (11.5%), 24 college students (7.4%), 25 young adults aged 18−34 (7.0%), 26 and cancer prevention trial participants (3.7%), 27 while others estimated the prevalence of current polytobacco use among the general population of all adults (ranging from 0.3−1.6% 28-31 to 2.5−3.4% 32, 33 and up to 10.6% 34 ), of all men (0.6−1.6%), 28, [35] [36] [37] and of all women (0.3%). 36 At the tobacco users' level, the vast majority of studies estimated the prevalence of current polytobacco use among current cigarette smokers (ranging from 2.3−8.5% 13, 16, 29, 31, 35, 36 to 8.7−16.3% 16, 32, 38 and up to 26.4−46.5% 34 ) , and relatively few studies estimated the prevalence of current polytobacco use among current users of all tobacco products combined (9.9−12.1% of those aged 26+ and 21.4−24.6% of those aged 18−25), 39 among male current snuff users (15.0−19.2% of daily snuff users and 38.9−44.7% of nondaily snuff users), 13, 37 and among current SLT users (25.0−42.4%). 30, 31, 35, 36 There is a lack of studies that examine polytobacco use among current cigar users, even though it has been shown that cigars were the most prevalent product concurrently used among current cigarette smokers, 29 and one-half of all polytobacco users consumed both cigarettes and cigars. 6 Given the increasing use of non-cigarette tobacco products, the popularity of polytobacco use, and the limited research examining polytobacco use among non-cigarette tobacco users, this study aims to assess the prevalence, trends, and correlates of polytobacco use separately among current cigarette smokers as well as three groups of non-cigarette tobacco users -current cigar users, current chewing tobacco users, and current snuff users -using a large-scale nationally representative survey of the US adult population. Because different tobacco product users may have different profiles, the profile of poly-users among current users of one specific tobacco product may differ from the profile of poly-users among current users of other tobacco products.
The results of this study offer a deeper understanding of the complex matrix of alternative product use and insight into tobacco users who may be at a greatest risk of polytobacco use.
METHODS

Data Source
The analyses for this study were based on National Health Interview Survey (NHIS) data. 
Outcome Variables
We examined the use of four tobacco products: cigarettes, cigars, chewing tobacco, and snuff. We did not examine the use of pipes or bidis because they were not included in every year of the Cancer Control Supplement and the sample size of these users was small.
Current cigarette smoking. According to the two NHIS questions: "Have you smoked at least 100 cigarettes in your entire life?" and "Do you now smoke cigarettes every day, some days, or not at all?", we classified respondents who answered "yes" to the first question and "every day" or "some days" to the second question as current cigarette smokers.
Current cigar use. According to the two questions: "Have you smoked at least 50 cigars in your entire life?" and "Do you now smoke a cigar every day, some days, or not at all?", we classified respondents who answered "yes" to the first question and "every day" or "some days" to the second question as current cigar users.
Current chewing tobacco use. According to the two questions: "Have you used chewing tobacco (such as Redman, Levi Garrett, or Beech-Nut) at least 20 times in your entire life?" and "Do you now use chewing tobacco every day, some days, or not at all?", we classified respondents who answered "yes" to the first question and "every day" or "some days" to the second question as current chewing tobacco users. 7 Current snuff use. According to the two questions: "Have you used snuff (such as Skoal, Skoal Bandits, or Copenhagen) at least 20 times in your entire life?" and "Do you now use chewing tobacco every day, some days, or not at all?", we classified respondents who answered "yes" to the first question and "every day" or "some days" to the second question as current snuff users.
Polytobacco use. We defined polytobacco use as currently using two or more tobacco products. In contrast, exclusive tobacco use refers to the use of only one tobacco product. We assessed polytobacco use separately for each of the four different samples -current cigarette smokers, current cigar users, current chewing tobacco users, and current snuff users. Islander, multiracial, or other races. If a respondent's family income level was less than 100% of the Federal Poverty Line (FPL), they were classified as the poor. Those who reported family income at 100-199%, 200-399%, and at least 400% of the FPL were classified as the low, middle, and high income, respectively. Those who did not report family income were not 8 excluded from our analyses but were classified as a separate "unknown" group because nearly 20% of respondents fell into this group (Table 1) .
Covariates
Alcohol drinking has been identified as an important risk factor for tobacco use 23, 40 and polytobacco use; 5,23,27,36 therefore, we included binge drinking as a covariate. Respondents who have had at least 12 drinks of any type of alcoholic beverage in their lifetime and who answered "at least one day" to the NHIS question: "In the past year, on how many days did you have 5 or more drinks of any alcoholic beverage?" were defined as binge drinkers. 41 Current cigarette smoking status (current smokers, former smokers, and never smokers) was also included as a covariate in the analyses that examined current cigar use, current chewing tobacco use, and current snuff use. Former smokers are those who have smoked at least 100 cigarettes in their lifetime but do not smoke cigarettes now. Never smokers are those who have never smoked or have not smoked 100 cigarettes in their lifetime. Likewise, whether or not someone was a current user of other tobacco products (cigar, chewing tobacco, or snuff) was included as a covariate in the analysis that examined current cigarette smoking.
Statistical Analysis
We first estimated the prevalence of current tobacco use for each tobacco product among all US adults and the subpopulations stratified by each covariate. For each product, the bivariate analysis chi-square test was used to determine if there was any difference in the prevalence of current tobacco use across all subgroups of each covariate, and multivariate logistic regression analysis was used to determine significant factors associated with current tobacco use. We then estimated the prevalence of polytobacco use among current users of each tobacco product.
Multivariate logistic regression analysis was used to identify significant factors associated with polytobacco use among current users of each tobacco product.
All analyses were estimated with the NHIS sampling weights that adjust for nonresponse and unequal probabilities of sample selection. Analyses were performed using SAS version 9.3 procedures -PROC SURVEYFREQ and PROC SURVEYLOGISTIC -that correct for the complex survey design in the NHIS to produce accurate standard errors and confidence intervals (SAS Institute, Cary, North Carolina, USA). For each multivariate logistic regression analysis, the adjusted odds ratios (AOR) and 95% confidence interval between the covariate and outcome variables were calculated. We considered estimates to be statistically significant if the p-value from a two-tailed test was <.05.
Study Sample
Excluding the 5,583 cases (i.e., 4.5% of all NHIS eligible adult respondents) with missing values for current use of cigarettes, cigars, chewing tobacco, or snuff resulted in a sample size of 117,816 adults for estimating the prevalence of current tobacco use. The sample size for multivariate regression analyses on current tobacco use is 114,780 after excluding another 3,036 respondents with missing values for education (N=762) and binge drinking status (N=2,356).
RESULTS
Among the 117,816 sampled adults, slightly more than half were women, nearly 40% were between ages 25-44, more than 70% were non-Hispanic White, 16.6% had less than a high school degree, 9.6% reported poor income, 18.9% did not report family income, and 35.9% lived in the South (Table 1) . By other health-risk behaviors, 20.5% of adults self-reported being binge drinkers, 21.8% were current cigarette smokers, 22.1% were former smokers, and 4.6% were current users of other tobacco products. Table 1 also shows the prevalence of current tobacco use for each covariate. The prevalence of current cigarette smoking decreased from 24.1% in 1998 to 19.3% in 2010. There were no significant temporal trends in the prevalence of current cigar use or current chewing tobacco use over the study period of 1998−2010. Prevalence of current snuff use was 1.8% in 1998, dropped to 1.3% in 2000, and increased to 2.0% in 2010. The bivariate analyses show that the prevalence of current tobacco use differed significantly by all sociodemographic characteristics for every tobacco product except for cigars by education level. Binge drinkers reported higher prevalence of current tobacco use than non-binge drinkers for every product.
Prevalence of Current Tobacco Use
Additionally, the prevalence of current cigarette smoking was much higher among current users of other tobacco products compared to non-users of these products (36.4% versus 21.1%). The prevalence of current cigar use, current chewing tobacco use, and current snuff use varied by cigarette smoking status (5.2%, 1.5%, and 2.2%, respectively, among current smokers; and 1.2%, 0.9%, and 1.3%, respectively, among never smokers). During the study period, the vast majority (81.2%) of current cigarette smokers consumed cigarettes every day, 60.8% of current snuff users consumed snuff daily, and 44.3% of current chewing tobacco users consumed chewing tobacco daily, whereas only 16.9% of current cigar users consumed cigars daily (data not shown). 11 The multivariate logistic regression results in Table 2 show that, compared to 1998, US adults were significantly less likely to be current cigarette smokers in 2005 and 2010, but more likely to be current snuff users in 2010. Men were more likely to be current tobacco users than women for all products with the AOR being greatest for chewing tobacco (24.0) followed by snuff (14.1), cigars (12.5), and cigarettes (1.1). Moreover, compared with the respective reference groups, the odds of being a current cigarette smoker was significantly higher among adults aged 25-64, those living in the Midwest and South, and binge drinkers; however, it was significantly lower among the oldest group, Hispanics, non-Hispanic Blacks, Non-Hispanic Asians, those with at least a high school degree, those who lived above the poverty line or did not report income, and those living in the West. Current cigar use was significantly more likely among adults aged 45-64 and binge drinkers but was less likely among Hispanics, non-Hispanic Asians, and those with at least middle income or who did not report income. For the chewing tobacco model and snuff model, compared with the reference groups, the odds of being a current user were significantly higher among adults residing in the Midwest, South, and West, and binge drinkers, but was significantly lower among adults aged 45+, Hispanics, non-Hispanic Blacks, Non-Hispanic Asians, and those with at least a high school degree.
Factors Associated with Current Tobacco Use
There was a significant association between current cigarette smoking and current use of other tobacco products. The odds of being a current smoker were 28% higher among current users of other tobacco products compared to non-users of these products. On the other hand, compared with never smokers, current smokers had 215% higher odds of being a current cigar user, 20% lower odds of being a current chewing tobacco user, and 22% lower odds of being a current snuff user. Former smokers had 63% higher odds of being a current cigar user and 39% higher odds of being a current snuff user than never smokers. Table 3 shows that in 2010, only 8.6% of current cigarette smokers were polytobacco users, whereas a large percentage of current cigar users, current chewing tobacco users, and current snuff users were polytobacco users -50.3%, 54.8%, and 42.5%, respectively. The 13 After controlling for other covariates, the prevalence of poly-use among current chewing tobacco users in 2000 and 2005 was significantly lower compared to 1998 ( Table 3 ). The prevalence of poly-use among current smokers was significantly higher in 2010 compared to 2000 (p < .01; data not shown). There was no statistically significant temporal trend in the prevalence of poly-use among current cigar users and among current snuff users. Among current smokers, polytobacco use was significantly more likely among men, those residing in the South, and binge drinkers, but was significantly less likely among those aged 45+, Hispanics, non-Hispanic Blacks, non-Hispanic Asians, high school graduates, and those with at least middle income, compared to the respective reference groups. Among current cigar users, polytobacco use was significantly more likely among those residing in the South and binge drinkers but was significantly less likely among men, the oldest group, Hispanics, non-Hispanic Blacks, those with at least a high school degree, and those with at least middle income or who did not report income. Among current chewing tobacco users, polytobacco use was significantly more likely among non-Hispanic Asians and binge drinkers; however, it was significantly less likely among those aged 25+, high school graduates, and college graduates. Among current snuff users, polytobacco use was significantly more likely among men, non-Hispanic Blacks, and binge drinkers, but was significantly less likely among adults aged 25+, college graduates, and the high income group.
Prevalence of Polytobacco Use
Factors Associated with Polytobacco Use
DISCUSSION
The present study extends previous studies on polytobacco use in US adults by examining the prevalence and correlates of current polytobacco use among four major groups of tobacco product users. To compare our results with the literature of poly-use among current 14 tobacco users, 13, 16, [29] [30] [31] [32] [34] [35] [36] [37] [38] [39] it is worth pointing out that previous poly-use prevalence estimates varied widely depending on types of tobacco products examined, frequency of tobacco use (daily versus nondaily), and gender. In the literature, dual use of cigarettes with SLT (chewing tobacco and snuff) 16, 30, 31, 35, 36 and dual use of cigarettes with snuff 13, 37 were the most commonly examined poly-use combinations. These dual-use studies showed that 15.0−19.2% of male daily snuff users and 38.9−44.7% of male nondaily snuff users concurrently used cigarettes, 13,37 that dual-use prevalence among current SLT users was 25.0−33.0% for men, 30, 35, 36 42 .4% for women, 36 and 41.3% for both genders, 31 and that dual-use prevalence among current cigarette smokers was 4.4%−8.5%% for men, 35, 36 2.3% for women, 36 and 6.1% for both genders. 31 We examined four types of tobacco products and our poly-use prevalence estimates are generally greater than those from the above-mentioned dual-use studies. 13, 31, 35, 36, 37 Compared with another study 29 which examined poly-use of cigarettes, cigars, chewing tobacco, snuff, and pipes using data from the 1995-2002 Tobacco Use Supplements to the Current Population Survey, our estimate of poly-use prevalence among current cigarette smokers in 1998 (7.4%) is almost identical to theirs (7.9%).
Conversely, our estimates are lower than those from three studies that examined other combinations of polytobacco use. 29, 32, 34, 38 For example, Lee and colleagues used the 2012 National Adult Tobacco Survey (NATS) data and estimated that 46.5% of male and 26.4% of female current cigarette smokers concurrently used cigars, cigarillos, little cigars, e-cigarettes, hookah/water pipe, chewing tobacco, snuff, dip, and snus. 34 Their high estimates of poly-use prevalence were likely due to including more types of tobacco products.
Only a few studies have examined the sociodemographic characteristics of poly-users among current tobacco users. 29, [34] [35] [36] 38 Our study found that gender and race/ethnicity did not play a consistent role in predicting polytobacco use across the four groups of current tobacco users. On the one hand, men were merely 8% more likely to be current cigarette smokers but were more than 12 times as likely to be current cigars users, nearly 24 times as likely to be current chewing tobacco users, and 14 times as likely to be current snuff users as women ( Table   2 ). On the other hand, male cigarette smokers were 11 times as likely as female cigarette smokers to be poly-users, male current cigar users were 43% less likely than female current cigar users to be poly-users, and male snuff users were three times as likely as female snuff users to be poly-users (Table 3 ). Compared to non-Hispanic Whites, racial/ethnic minorities were in general less likely to be current users for all four types of tobacco products, and less likely to be polyusers among current cigarette smokers and current cigar users. Nonetheless, compared to non-Hispanic Whites, non-Hispanic Asians were more likely to be poly-users among current chewing tobacco users, and non-Hispanic Blacks were more likely to be poly-users among current snuff users. Our findings regarding the gender and racial/ethnic profile of poly-users among current cigarette smokers are consistent with previous studies, 29, 34, 35, 38 especially one reporting that male current smokers were 13 times as likely as female smokers to be dual users, 29 but are different from a study reporting that non-Hispanic Black current smokers were more likely to be dual users than non-Hispanic White current smokers. 38 Our findings regarding the racial/ethnic profile of poly-users among current chewing tobacco and snuff users are partially consistent with a previous study which analyzed polytobacco use separately by gender and found that White male SLT users were less likely to be poly-users than all racial/ethnic minority male SLT users except American Indians/Alaska Natives, whereas White female SLT users were more likely to be polyusers than racial/ethnic minority female SLT users. 36 In addition, our study found that young adulthood, less than high school education, living below the poverty level (except among chewing tobacco uses), binge drinking, and living in the South (only among cigarette smokers and cigar users) were positively associated with polytobacco use among all four groups of current tobacco users. Our findings are consistent with previous studies reporting that among current cigarette smokers, poly-use was associated with younger age, 29, 34, 36, 38 low income, 29 low education, 35, 36 and heavy alcohol drinking, 36 as well as previous studies reporting that among current SLT users, the risk of poly-use increased with low education, 35 low income, 36 and heavy alcohol drinking. 36 This study, to our knowledge, is the first study to assess polytobacco use among current cigar users. While only 16.9% of current cigar users consumed cigars on a daily basis, more than half of current cigar users were polytobacco users, and overwhelming 90% of these poly-users concurrently smoked cigarettes. This study also found a significantly negative association between former cigarette smoking and current cigar use and snuff use, suggesting that some of the decline in cigarette consumption might be offset by cigar use or other forms of tobacco use.
Longitudinal studies of tobacco use trajectories are warranted to investigate the initiation and transition of various tobacco use behaviors and understand the impact of polytobacco use on quitting behaviors. 13, 27 Future research is also needed to understand the underlying reasons for engaging in polytobacco use especially among female cigar users, non-Hispanic Asian chewing tobacco users, and non-Hispanic Black snuff users.
Our estimates of current tobacco use prevalence among adults in 2010 are comparable with those from a study based on the 2009−2010 NATS data (19.5% for cigarettes, 6.6% for cigars, and 3.4% for chewing tobacco, snuff, and dip) except that our estimate for current cigar use (2.5%) is lower than theirs. 42 One possible reason is that we defined current cigar use by requiring a minimum lifetime usage of 50 cigars while their study defined current cigar users as those who answered "yes" to the question: "Have you ever tried smoking cigars, cigarillos, or very small cigars that look like cigarettes in your entire life, even one or two puffs?" and who reported smoking these products on at least one day during the past 30 days. Omitting the lifetime thresholds to define current tobacco users could yield higher current prevalence estimates. 17, 43 Indeed, another study used the 2012−2013 NATS data to defined current cigar users as those who answered "yes" to the question: "Have you smoked cigars, cigarillos, or little filtered cigars at least 50 times in your entire life?" and who reported smoking these products every day or some days now, and their estimate of current cigar use prevalence was 2.0%, 17 which is close to our estimate.
This study is subject to some limitations. First, due to lack of data availability, we could not examine new and emerging tobacco products, such as e-cigarettes, hookah, and dissolvables.
Excluding such products may underestimate the prevalence of polytobacco use. 34 38 Third, the sample size of certain subgroups, such as non-Hispanic Asian current chewing tobacco users, snuff users, and cigar users, was small and the results for these subgroups should be interpreted with caution.
In conclusion, our results show that polytobacco use is extremely common among users of non-cigarette tobacco users. Polytobacco use patterns not only differ across sociodemographic subpopulations, but also the gender and racial/ethnic profiles in poly-users vary across different 18 groups of current tobacco users. Accordingly, focusing policy efforts on cigarette smokers is clearly not an adequate strategy for addressing the tobacco epidemic. Tobacco control strategies need to consider the interrelationships in the use of different tobacco products and the diverse profiles of poly-users in order to develop tailored tobacco prevention and intervention policies that can further reduce the burden of tobacco use. Consideration of polytobacco use should be part of FDA's tobacco product regulation.
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